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Abstract of JP11229123 

PROBLEM TO BE SOLVED: To provide a 
vapor deposition device improving tiie utilizing 
efficiency of an expensive organic EL(electron- 
luminescence) material and enabling the 
remarkable reduction in the cost of an organic 
EL element SOLUTION: The inside of a film 
forming chamber 12 is provided with a vapor 
depositing source shutter 19 opening and 
shuttering the opening part 16A of a crucible 
16 so as to be rotatable, an evaporated vapor 
depositing material which is about to adhere to 
the lower face of the vapor depositing source 
shutter 1 9 is sucked by a suction pipe 26, and 
the vapor depositing material 15 is recovered 
into a vapor depositing material recovering 
tank 27. Thus, the vapor depositing material 
which runs to waste at the time of non-film 
forming can effectively be recovered, so that 
the utilizing efficiency of an expensive organic 
EL material can be improved, and the 
remarkable reduction in the cost of an organic 
EL element is made possible. 
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(54) [Title of the Invention] EVAPORATION APPARATUS 
(57) [Abstract] 

[Problem] To provide an evaporation apparatus which can improve use efficiency 

of an expensive organic EL material and achieve significant cost reduction in an organic 
25 EL element. 

[Solution] An evaporation source shutter 19 which opens and closes an opening 

16A of a crucible 16 is rotatably provided in a deposition chamber 12, and a vaporized 
evaporation substance which tends to attach to a lower surface of this evaporation source 
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shutter 19 is suctioned through a suction pipe 26, which enables an evaporation substance 
15 to be recovered in an evaporation substance recovery tank 27. Therefore, an 
evaporation substance that is wasted at the time of non-deposition can be effectively 
recovered. Accordingly, use efficiency of an expensive organic EL material can be 
5 improved, and significant cost reduction in an organic EL element can be achieved. 

[Scope of Claim for Patent] 

[Claim 1] An evaporation apparatus in which an evaporation source to be heated 

and a deposition substrate are placed in a deposition chamber, and which is provided with 
10 an evaporation source shutter for performing opening and closing operation to prevent 

outflow of an evaporation substance vaporized from the evaporation soxirce when 

deposition is not performed, 

comprising recovery means of an evaporation substance vaporized toward the 

evaporation source shutter. 
1 5 [Claim 2] An evaporation apparatus according to Claim 1 , wherein the recovery 

means suctions and transports an evaporation substance to be evaporated on the 

evaporation source shutter to a recovery tank. 

[Claim 3] An evaporation apparatus according to Claim 1 , wherein the recovery 

means is in contact with the evaporation sovirce shutter to peel an evaporation substance 
20 attached to the evaporation source shutter. 

[Claim 4] An evaporation apparatus according to Claim 3, wherein the recovery 

means is a recovery container in which the evaporation substance attached to a surface 
of the evaporation source shutter Avith opening and closing operation of the evaporation 
source shutter is peeled and recovered. 

25 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention pertains] This invention relates to an 
evaporation apparatus and more particularly to a vacuum evaporation apparatus which 
30 evaporates an organic material. 
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[0002] 

[Prior Art] As an evaporation apparatus, one that vaporizes an organic material 

and deposits an organic film on a deposition substrate in a deposition chamber is 
conventionally known. This evaporation apparatus is used, for example, when 
5 depositing an organic EL layer 4 in an organic electroluminescence element (hereinafter 
referred to as an organic EL element) 1 as shown in FIG. 6. Here, a manufacturing 
method of the organic EL element 1 is briefly explained. As shown in FIG. 6, a 
transparent conductive film is deposited on a glass substrate 2, for example, by a plasma 
CVD apparatus, and this transparent conductive film is pattemed into an anode 

10 electrode 3 in the form of a stripe by using a photolithography technique. Next, 
organic films functioning as a hole transporting layer, a light emitting layer, and an 
electron transporting layer, respectively, are sequentially and continuously deposited by 
the evaporation apparatus using a metal hard mask to form the organic EL layer 4. 
Then, a conductive film wdth a low work function is deposited by the evaporation 

1 5 apparatus using a metal hard mask to form a cathode electrode 5 in the form of a stripe 
which intersects with the anode electrode 4 with the organic EL layer 4 interposed 
therebetween. Thus, the evaporation apparatus is used to deposit the organic EL layer 
4 and the cathode electrode 5. 

[0003] As shown in FIG. 7, an evaporation apparatus 31 has a structure where a 
20 susceptor 34 for holding a glass substrate 33 that is a deposition substrate is provided in 
a deposition chamber 32, and a crucible 35 that is an evaporation source is placed in the 
deposition chamber 32 so that an evaporation substance 36 is vaporized. The crucible 
35 generally includes molybdenum (Mo), tantalum (Ta), or the like, and resistance 
heating is performed as a heating method as shown in FIG. 7. In addition, above an 
25 opening 35A of the crucible 35, the glass substrate 33 is held by the susceptor 34 so that 
a deposition side faces downward. Further, an evaporation source shutter 37 covering 
the opening 34 A of the crucible 35 so as to be able to be opened and closed is integrated 
with a drive shaft 38, and the flow of a vaporized evaporation substance above the 
opening 35 A of the crucible 35 is blocked or released by controlling the rotation of this 
30 drive shaft 38. The evaporation source shutter 37 such as this controls the beginning 
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and end of deposition of the evaporation substance 36 on the glass substrate 33. 
[0004] 

[Problems to be Solved by the Invention] When an organic EL layer is deposited by the 
evaporation apparatus 31 such as this, an evaporation rate of the organic EL material 
5 depends on the temperature of an evaporation source. Therefore, temperature control of 
the evaporation source is very important to ensure thickness uniformity of the organic EL 
layer. In addition, the thickness of the organic EL layer and uniformity thereof are 
important conditions which affect element performance of an organic EL element. Thus, 
deposition needs to be stopped when a predetermined thickness is obtained. As a 

10 method for that, deposition is stopped either by lowering the temperature of the 
evaporation source 36 to an evaporation temperature or lower or by forcibly closing the 
evaporation source shutter 37 while the organic EL material is vaporized. In general, in 
a mass production process for continuous production, there is no other choice but to 
employ the latter method in view of productivity. This is because the time it takes for 

15 the organic EL material to vaporize from the evaporation source and the time it takes for 
the vaporization to stop is 30 minutes to 60 minutes, which results in significant time 
loss. 

[0005] However, a proportion of time for deposition to production takt (cycle time in 
which a glass substrate is carried into a deposition chamber and carried out after 

20 performing deposition and a glass substrate on which deposition is to be performed next 
is carried in) is 50 % or less. In other words, an organic EL material is deposited on a 
lower surface of the evaporation source shutter during 50 % or more of the production 
takt, which means that half or more of the material is wasted. In addition, when the 
organic fibn attached to the evaporation source shutter 37 is thick, there is a problem in 

25 that stability of deposition on the glass substrate is undermined by pieces of the organic 
film dropping and mixing into the evaporation source. In particular, the organic EL 
material is very expensive; therefore, material loss is one of the major causes of high 
product cost. 

[0006] A problem to be solyed by this invention is what measures should be taken to 
30 obtain an evaporation apparatus which can improve use efficiency of an expensive 
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organic material and achieve significant cost reduction in an organic EL element. 
[0007] 

[Means to Solve the Problem] An invention according to Claim 1 is an evaporation 
apparatus in which an evaporation source to be heated and a deposition substrate are 
5 placed in a deposition chamber, and v^hich is provided with an evaporation source shutter 
for performing opening and closing operation to prevent outflow of an evaporation 
substance vaporized from the evaporation source when deposition is not performed, 
including a recovery means of an evaporation substance vaporized toward the 
evaporation source shutter. 

10 [0008] In the invention according to Claim 1, the evaporation substance vaporized 
toward the evaporation source shutter and an evaporation substance attached to the 
evaporation source shutter can be effectively recovered by the recovery means. By 
recovering the evaporation substance which is vaporized at a time other than during 
deposition, deposition cost can be significantly reduced. 

15 [0009] An invention according to Claim 2 is an evaporation apparatus according to 
Claim 1 , where the recovery means suctions and transports an evaporation substance to 
be evaporated on the evaporation source shutter to a recovery tank. 
[0010] In the invention according to Claim 2, the amount of the evaporation substance 
attached to the evaporation source shutter can be reduced by suctioning the vaporized 

20 evaporation substance into the recovery tank, and the recovered evaporation substance 
can be reused, 

[0011] An invention according to Claim 3 is an evaporation apparatus according to 
Claim 1, where the recovery means is in contact with the evaporation source shutter to 
peel an evaporation substance attached to the evaporation source shutter. 

25 [0012] An invention according to Claim 4 is an evaporation apparatus according to 
Claim 3, where the recovery means is a recovery container in which the evaporation 
substance attached to a surface of the evaporation source shutter with the opening and 
closing operation of the evaporation source shutter is peeled and recovered. 
[001 3] In the inventions according to Claims 3 and 4, the evaporation substance can be 

30 reused by peeling the evaporation substance attached to the evaporation source shutter. 
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[0014] 

[Embodiment Mode of the Invention] Hereinafter, details of an evaporation 
apparatus according to this invention are explained based on embodiment modes. 
(Embodiment Mode 1) FIG. 1 is a cross-sectional explanatory viev^ shoving 
5 Embodiment Mode 1 of the evaporation apparatus according to the present invention, 
and FIG. 2 is a main-portion explanatory view of the evaporation apparatus of this 
embodiment mode. 

[0015] As shown in FIG 1, an evaporation apparatus 11 of this embodiment mode is 
provided with a susceptor 14 for holding a glass substrate 13 that is a deposition substrate 

10 in an upper portion of a deposition chamber 12. In addition, in a lower portion of the 
deposition chamber 12, a crucible 16 as an evaporation source where an evaporation 
substance 15 such as an organic EL material is stored is obliquely placed with an opening 
1 6 A facing upward. This crucible 1 6 is provided with a heating coil 1 7 as shown in the 
diagram, and the temperature of this heating coil 17 is controlled depending on a 

1 5 vaporization temperature of the evaporation substance. Note that in this embodiment 
mode, a pair of crucibles 16 and 16 is placed in the lower portion of the deposition 
chamber 12. Then, a rotary drive shaft 18 is provided in the lower portion of the 
deposition chamber 12, and a discoid evaporation source shutter 19 is integrally attached 
to this rotary drive shaft 18 with an attachment rod 20 interposed therebetween. This 

20 evaporation source shutter 19 has a fimction to block the flow of the evaporation 
substance vaporized fi-om this opening 16A in a state of being apart above the opening 
16A by several centimeters, and does not disturb the flow of the vaporized evaporation 
substance in a state of being located off the opening 16A. As described above, the 
position of the evaporation source shutter 19 can be controlled by rotationally driving the 

25 rotary drive shaft 18, and the flow of the evaporation substance vaporized from the 
crucible 16 to the glass substrate 13 can be permitted or blocked. In addition, a main 
shutter 21, which rotates to release the surface of the glass substrate 13 at the time of 
deposition and to shield the surface of the glass substrate 13 from the evaporation 
substance at the time of non-deposition, is provided below the glass substrate 13 which 

30 is attached to the susceptor 14. This main shutter 21 is fixed to the rotary drive shaft 22 
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which is provided to penetrate an upper wall of the deposition chamber 12, and can cover 
or expose the surface of the glass substrate 13 by controlling the rotation of the rotary 
drive shaft 22. Note that in FIG. 1 , 23 denotes an opening and closing door which allows 
the glass substrate 13 to be carried in and out, and 24 denotes an exhaust port which 
5 communicates with a vacuum pump for adjusting a pressure inside the deposition 
chamber 12. 

[0016] Particularly in this embodiment mode, as shown in FIG. 3, a cylindrical hood 
portion 25 with practically the same diameter size as the opening 1 6A of the crucible 1 6 is 
provided on a lower surface of the evaporation source shutter 19, and a flexible suction 

10 pipe 26, one end portion 26 A of which communicates with the hood portion 25, is 
connected to the lowest portion of a side wall of this hood portion 25 which is generated 
by slope. The hood portion 25 has a structure in which the evaporation substance 
efficiently accumulates in the one end portion 26A when the evaporation substance is 
recovered from the one end portion 26A of the suction pipe 26. The other end portion 

15 26B of this suction pipe 26 is connected so as to communicate v^th an evaporation 
substance recovery tank 27 as shovm in the diagram. Note that the other end portion 
26B of the suction pipe 26 is set to enter an internal space by a predetermined length 
through an upper wall of the evaporation substance recovery tank 27, In addition, the 
upper wall of the evaporation substance recovery tank 27 is provided with an opening 

20 27 A which is coupled to a decompression pipe 43 conmiunicating with a suction pump 4 1 
for decompressing the inside of the evaporation substance recovery tank 27. The state 
shown in FIG. 2 is a state where the evaporation source shutter 1 9 is located to shield over 
the opening 16A of the crucible 16, and in this state, the suction pipe 41 is driven and the 
evaporation substance is recovered by air flow generated by decompressing the inside of 

25 the evaporation substance recovery tank 27 to a lower atmospheric pressxire than that 
inside the deposition chamber 12. In other words, the evaporation substance attached to 
the lower surface of the evaporation source shutter 19 is recovered in the evaporation 
substance recovery tank 27 through the suction pipe 26 by suction using the suction pump 
41 ; therefore, deposition on the surface of the glass substrate 1 3 is stopped. Note that in 

30 this state, the main shutter 21 is also controlled to be positioned to cover the glass 
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substrate 13. When deposition on the glass substrate 13 is started, the rotation of the 
rotary drive shaft 1 8 is controlled to move the evaporation source shutter 19 to a position 
that does not cover the opening 16A of the crucible 16, thereby allowing the vaporized 
evaporation substance to start flowing to the glass substrate 13. At this time, the main 
5 shutter 21 needs to be moved in advance to a position that does not cover the glass 
substrate 13 by controlling the rotation of the rotary drive shaft 22. The evaporation 
substance recovered in the evaporation substance recovery tank 27 can be collected 
through a collection pipe 44 from an evaporation substance collection tank 42 from 
outside and can be reused as the evaporation source. 

10 [0017] In Embodiment Mode 1, the suction pipe 26 has flexibility. Therefore, the 
evaporation source shutter 19 can be freely rotated around the rotary drive shaft 18 at 
the time of deposition and non-deposition. In addition, the other end portion 26B of 
the suction pipe 26 protrudes downward by a predetermined length into the evaporation 
substance recovery tank 27; therefore, the evaporation substance discharged from the 

15 other end portion 26B can easily accumulate on the bottom of the recovery tank 27. 

[0018] In Embodiment Mode 1, deposition can be started immediately after replacing 
the glass substrate 13 with a glass substrate 13 to be subjected to deposition next v^thout 
lowering the temperature of the crucible 16 at the time of non-deposition. Therefore, 
production takt can be shortened. In addition, at the time of non-deposition, the 

20 vaporized evaporation substance can be recovered in the evaporation substance recovery 
tank 27. Therefore, the recovered evaporation substance can be reused for the 
evaporation source, and efficient mass production can be realized. In Embodiment 
Mode 1, the evaporation substance is recovered by suction using the suction pump 41, 
whereas the evaporation substance attached to the evaporation source shutter 19 may be 

25 dropped into the crucible 16 by airflow blowing from the one end portion 26A of the 
suction pipe 26 by providing a blowout punip in place of the evaporation substance 
recovery tank 27 and making an atmospheric pressure inside the evaporation substance 
recovery tank 27 higher than that inside the deposition chamber 12 by the blowout pump. 
[0019] (Embodiment Mode 2) FIG 4 is a cross-sectional explanatory view showing 

30 Embodiment Mode 2 of the evaporation apparatus according to the present invention, and 
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FIG 5 is a main-portion explanatory view of the evaporation apparatus of Embodiment 
Mode 2. Note that in this embodiment mode, the same portion as Embodiment Mode 1 
is denoted by the same reference numeral, and explanation thereof is omitted. 
[0020] An evaporation apparatus 11 of this embodiment mode is provided with an 
5 evaporation source shutter 19 which rotationally moves between a position for blocking 
the flow of a vaporized evaporation portion above an opening 16A of a crucible 16 and a 
position for releasing this flow as in Embodiment Mode 1 . Note that the shape of this 
evaporation source shutter 1 9 is discoid, and the lower surface is flat. In addition, also 
as for the evaporation source shutter 19 of this embodiment mode, rotation thereof is 

1 0 controlled by a rotary drive shaft 1 8 as in Embodiment Mode 1 . Then, an evaporation 
substance recovery container 28 having such a shape as shown in FIGS. 4 and 5 is placed 
below a position where this evaporation source shutter 19 is off the opening portion 16A 
of the crucible 16. This evaporation substance recovery container 28 has such a 
container shape as a cylinder obliquely cut along a rotational direction of the evaporation 

15 source shutter 19. Therefore, a higher portion of an opening edge forming an opening 
28 A of this container 28 is a contact edge 28B which is in contact with the lower surface 
of the evaporation source shutter 19. Note that the evaporation substance recovery 
container 28 is formed of, for example, a fluorine resin, a rubber material, or the like so as 
not to damage the shutter 1 9 side in the case where the opening edge is in contact with 

20 the lower surface of the evaporation source shutter 19. 

[0021] The case where the evaporation source shutter 19 is located in a position 
indicated by a solid line in FIG. 4 is in the state of non-deposition, in which the flow of 
an evaporation substance vaporized from the opening 16A of the crucible 16 is blocked 
by the evaporation source shutter 19. At this time, a glass substrate 13 to be subjected 

25 to deposition next is set, and a main shutter 21 is opened and the evaporation source 
shutter 19 is moved over the evaporation substance recovery container 28 by rotational 
movement in order to restart deposition. In this state, deposition can be restarted. 
Next, the evaporation source shutter 19 is rotated to cover above the opening 16A of the 
crucible 16 by rotating the evaporation source shutter 19 in the same rotational direction 

30 as that of the above rotational movement in order to stop deposition. With this rotation, 
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due to contact pressure with the contact edge 28B of the evaporation substance recovery 
container 28, the evaporation substance attached to the lower surface of the evaporation 
source shutter 19 is peeled and dropped into the evaporation substance recovery 
container 28. In this manner, the evaporation substance attached to the lower surface 
5 of the evaporation source shutter 19 at the time of non-deposition can be recovered. 
This recovered evaporation substance can be reused as an evaporation source again. 
[0022] Hereinabove, Embodiment Mode 1 and Embodiment Mode 2 are explained; 
however, the present invention is not limited thereto, and various modifications 
associated with the scope of configuration are possible. For example, in each of the 

1 0 above embodiment modes, a pair of crucibles 1 6 is provided; however, the number of 
the crucibles 16 can be appropriately set. In addition, various equivalents of each of 
the embodiment modes can be employed for the shape or opening and closing 
mechanism of the evaporation source shutter 19. Further, in each of the above 
embodiment modes, a glass substrate is used as a deposition substrate; however, the 

15 substrate is not limited thereto. Furthermore, in each of the embodiment modes, an 
organic EL material is used as the evaporation substance. An effect obtained 
associated with recovery is significant particularly in the case of an expensive organic 
EL material. However, the evaporation substance is not limited thereto, and this 
evaporation apparatus can be used for evaporation of various organic materials. 

20 Moreover, the temperature of the evaporation source shutter 1 9 may be lower than that 
inside the deposition chamber 12 to efficiently attach the evaporation substance. 
[0023] 

[Effect of the Invention] As is apparent from the above explanation, according to this 
invention, use efficiency of the expensive organic material can be improved by 
25 recovering the evaporation material attached to the evaporation shutter, which exerts an 
effect to realize significant cost reduction in an organic EL element. 

[Brief Description of Drawing] 

[FIG. 1] A cross-sectional explanatory view showing Embodiment Mode 1 of an 
30 evaporation apparatus according to the present invention. 
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[FIG 2] A main-portion explanatory view of an evaporation apparatus of Embodiment 
Mode 1. 

[FIG. 3] A perspective view of an evaporation shutter of Embodiment Mode 1. 
[FIG 4] A cross-sectional explanatory view showing Embodiment Mode 2 of an 
5 evaporation apparatus according to the present invention. 

[FIG 5] A main-portion explanatory view of an evaporation apparatus of Embodiment 
Mode 2. 

[FIG. 6] A cross-sectional view of an organic EL element. 

[FIG 7] A cross-sectional explanatory view showing a conventional evaporation 
1 0 apparatus. 
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i*'ffi^Wi-5Pii?l^°'1'r2 6;45g^gg$ixTV^;5o 7- K 
^2 5»4, ®.^\y<4rf2 6(0—1^n2 6A7b^hmm<l^« 

i>miis.^i^i>t^iic. mmm^7!>^^mx<—^^2 6A 

6 coteSlfC 2 6 B (4, l^mid^-fJ; 5 ld^*i^KlEli|Xlff 
7" 2 6 roftb,4S^ 2 6 B (4, ^*!^«|iIHXlt 2 7 (D±|g 

h ^U^m {cF;f ^(©ft $ fc'tt A 19 tf J; 5 t^^S ^ n 

TV^So Sfc. ^*#3«(H]iK1f 2 7<^>±Mid|4, 
KlHm3iW2 7rtSrMiI-r-5fcie)roK^|jK>-7°4 Hdjgil 
-r-SJ^^-^'f 7°4 3 tjSij^^nfcPPSl5 2 7 A/5StS:ite> 
ixTVN5„ HI 2 !d^%i-<^Si(4, ^«M->-Y-yi5' 1 9^5tt 

JSi ecoMPSPi 6 Ai7)±;^^5g5 J; 5{d^»-r54^ffi, 
T-fctJ, Z.<DVmX\ ®§l-'-?'f 7°4 1 ASfEEbL, 
KmiRIf 2 7(^^fi)cM9=--y V^<1 2fy(Om.S.X.K)&'^%. 
JE(d?^JE$itSr irldj; 19, ^^-T-S^^T'lHitK-rSo 
^«M->-Y5'^'l 9cDT®lc#«U/:i^«fe 

e;i5P^5id<:/7°4 i(Dm\KX^m.%\''<-^y2 b^^l 

^«^«(HUIXlf 2 7 (d|ElitK$ 6 fc«)' ;^7;^S*gl3 
»^ffi'-cOfi!c;a(4f?ihUfc^^S8-efo?)<, /j:Jb\ i<ott« 
T'I4. p«l'>->-Y3'i5' 2 1 t;S'7^S«l 3SrS5 J; 5 

3'^Wfiga5r^*6i-S^-g-t4. mteigibtt 1 8 $rlIIEb$iJ 
® Ur^^j!g->-¥ s'^' 1 9;iS±^lSl 6 (DBS pas 1 6 A^ 

V:t^:tf'y:^m^l 3^f^i-fxmh.it^i^?}:iti^-^mtti: 
-So -<Oi#. y-f Vi^-Y 2 1 (4, ^st)[lltei21lj|ft 
2 2^^m}pmi^X:»y^&^l atrmio^i^^-iiLm^W' 
EI)^*Tdo<!^>^;ei5fc.5c ^«i^«[H!itXlf 2 7ic:ls]HX$ 
nfc^«#)Kl4. mMy<^y4 4 ^^L^«!^«^«^f 



4 2icx'o^m^ibmMi^. mmMtvxnmmi-^:! 

I 0 0 1 7 ] **Jgff^^ 1 -e(4. Pii^k^-f ^"2 6 i^sjm 

s'j? 1 9 ^(Hi^lgltitt 1 8^^-mc^m\c]E\Wi^-^^:i 
[0018] ;^*:^JF$*i 1 T-tt. #^^^lwtH-ii@i 1 6 C7> 

ttJd^V'T'^r^tt, 'iklii^'>y'\cXO^im'f-^>'^<l 2^ 
CD^JEJ; "9 ^*i^K[Eli|Xlf 2 7I^CD^JES:i«< LTiS?l 
^^'f 7'2 6rc»— iftBg|5 2 6 A^^P>nA#(±iLfc^jI(Ci 1?^ 

[0019] mmmm 2 ) m 4 »42t:^egic-e^5^«y§ 
«(oiimfl^ffi2^*-rKirffiifteB[iiT'fof9. m^\t.mmM 
m2<omm-mm.<om^m.mmx'^^, /^is. :$^mmmm 

[0 0 2 0] :^mmmm<Dmmmm. 1 1 ±mmmm 
mitmwiz^ ttfjtai 6(73iBpgpi 6 A<^±:*-x^^-r 

m.k(om^mm^ws-r?>mmm'>^'y}' 1 9>e5t§:itp,ix 
mmmi^^ s/^? 1 9 ±mmmmm 1 i Pi«ic[Hie,ii 

T, rtD^^M-^^y^ 1 9;ii5±ti^i ecoMnSPi 6 A 
t):^1-nfc*igcoT;^l::|§l 4 :S.t5|gl 5 J: 5 ^iJi^t'f 
<^^*%Klsli{5i^i§2 8;isgag$tv-CV^5„ 
H[HUtz^|&2 8tt. ^«ii;->^?'i5' 1 9oiHit!j:^i6](;ie 

r(7)^#g2 8ro^Pgl52 8 A^JF^fig-rSffi$<7?Kl/^ 
P ^^5^*31 1 9roTSt'Sfi4-r«)S 
)54,»2 8 B i:?iorv^2)„ /.£*3. ^«#3W(ElltX^:g§ 2 8 
14, -t<^3lP^>4S^«Mv'-^-;'^ 1 9<OTffil-a<teL.fc 

x.(47 s/*^»Bi^^i^$^!is(-/^i:'T-?F^^£$ti-Tt^5<. 

[0 0 2 1] HI 4 \zm^xmt^x7r:-r&mzmMM->^r 



^^Mv^-^y^ 1 9^^lHie^i!)$*T^«!|^SlMllK 
^^2 8(75Jitc^l!)$*5o ^f^^^ti-C-^lK^rSM-rS 

5/^1 9?:±f5lHlfe#il]i:I^CIiIte*-lR){-IIIl!]^-1tT±t 
tgii ero^p^i 6 A.cD±:)j^m^M'>^ -y i 9-e« 

§i2 8©S«il^2 8 B t(75igteJE{ClJ; ^«j!Iv-^S' 

iS'i 9<^TDii-#«Lfc^*i^Ki4fij«i$ix. mm^K 
[0022] ei±. mmmm 1 2 tcov^x 

-cfo5» $ibiz^ ^m^mmmmxii. s^^sstu 
v\ *^c. ±isLfc€-*jg?i^#.{4, mm<^«tvx^m 

l:i#5jami4;)c#v^^s. m(c:PS^$tt-f=g-a(DW«W 

^S' 1 9^^m^^>'^<i 2rtro©SJ: '3<g:< ^?*rt J; 
v\ 
[0 0 2 3] 

im 2 1 mwm 1 ro^«^Mw^iFPtftBjia„ 
[ma] 1 ^ ©^ii0<, 

[1114] :^^mizm^mmmm(r)nmmm2^^-r^m 

[HIS] ii:ffi?i^M2(D^*igeco^a5ift§^0c 
[me] ^aEL^To»fffii2io 

[1117] ite*(7>S«^«^^-rSfr®sJiPJIll. 

[^-^-(oiftK] 
1 1 mmmm 

1 2 ^M^-v 



